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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline thin-film 
semiconductor device, which has little variance in its electrical 
characteristics, at a comparatively low temperature. 

SOLUTION: A polycrystalline semiconductor film is formed and thereafter, 
rare gas element ions are selectively implanted, in only the channel 
formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrstallized. 
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#®^e^J3^-OT4 0 %Ug.£<nffi\zWtEtZ>mzTM 
m*-btf. ¥->£<$-m.<nTmff-mfri 1 0 nm± l 0 nm 
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SKZ)*A«E*flE*±lf . JVfllir LT»K»«<tK»«» 
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(HC I) . SfflR (HNO3) , (HF) &<Dim 
M, sStt/itefift&tj&Ktok^K (H2O2) (H2 

o) ttDfe&m. mT*sawmm<pT-itmm&fr£K 
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t 5 . JRJ??«£7;U;*> W7X L TI 

<t7> ; E> (NH 4 F) *WBB5«%A6n*. 
CO 0 1 5] ±5£©3c3»£*»<&ttzMctt*ifc^8(EL,at 

Bwiero^swMiA^jstritasns tcotL^fr 6 (a. • 

*#wi*nft)«c®Efl:atsllf§ttWffi (lpcvdS) 
frm l xm s . && jaw* ic<s s st v >§s l t l ft 
m, &&iz%ittm j $>&<Dttm$:ffi<&\z, os^i- (s 

<<fc«i2B»|BWIflEKrtc) «.t§tiWgSl*3(rlSS$n-5 
ffiiftSSEB CTfftoii*. iit(2^#«gcD#EM£ilj#3 

&,«seaTao^e^a^6Wfi!can^«ic-r-5^ 

5x l 0-"To r rlgaTiL?f*gSt. Mfc&lz 

\omM^<D^m^fr'bnmm-mmfr. st-??Lfc»g 

*»6<0*^:«?^^^S!E» (Mli3 0 0mmx 3 0 0m 
mfflA'7Xl« l T^-cg^^T.^Sii lxio-2 
(seem) m&) W+^ro-gS^lT (5tW«(Cl'J^) 
-t^lt^VSB^^ffliiSfatfttt 1 x i 0 -3 (seem) M 

*ftti*fti>«>5Tt4. JllF«ft*3ISS«flEft:4^W§ 
*«SEI»{i*C«itS«SLSttA<«nTB*{Cfl3*fte 
««SC»tt«g^SUSflEj)< I 0 0 s c cm/mT o 
r r (^FStt^^S: 1 0 0 s c c m/ixIKSCSKLfc^C 
#6n^¥SJE77^'lmTo r r £j5S*&$fcgflE) @S 
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COO L 6] S»lK-r^KcO¥#(*^*:tt«-r-i5C 
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MS (QL) ®^->7>Si (Qsi H ) ^-T^tt (R 
= Ql/QSiH> £ I 0 p pmggUrF (RSIO'5) t 
-g-*afc*ft e>^n. GfccoatSSfEjfctf* 1 x l o " 3 (sec 
m) gg»#J©$-g\ ->5>;%gfi 1 0 0 s c c m 
S*ah£Ta. ) S5MO$0<. *MX9!TI2*X3SI 

««ms (Ql) tmmm<D7km-u#z. ss^-s^s 

tSSLTfc. *«a»S©ilR** (Ql> OT^/v-^ 
>ffiS (QSiH> C*#T*Jt (R = Qu'QsiH) *10 
p pmggETF (RS 1 0-5) £ 

<nmmig> <tt)lOl"c m-3SS«T GglKtt 10 16 
P< 1 oa"x l 0-31 T o r r 
a = 0. Oofl 

WEEfift 1 0 -<T o r r SflHXTaqi? £ L < . 5 6 0 "C 
a*0«PCttl 0"3To r rSfiEGlT. 5 8 O^WBSC 

tti o-2to r raaectTt. aXd*2 0"CffiT-r-5S 
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PflWC. lffli£0ttSTii!!£m£ffi0«A4^ft&AK 
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i-#T*i5£. S«±i;#« L W««|A<fiaSi 
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ft*. &a. •< *>irA3nfc*«<0£:& 1 fimgl* 

e 4 /imsa^-f ^->^A^a^(rat)nAc#MA*^ 

ea^rlPJIC.SA^tS-r*3f(Cft-5. rco^fjy- hfiri* 
a t » h 5 > y X ^"7l4R4Sa®ttAttJM«WArej|E i 

©aasr^aoT^* 1140 . m^tms.&^u u 

m±r**fr-?«4, iEaa»w!gii* l umlcaoT 

K >^[6j*a9]*»A^{J. STiC^r >*;W^a 
t$.<D<P$:mz-m<D??-tf3;Z. 04Cfi]tta>a-?*aifc 
Mtca^T**. fe^^fSKD^A^eafiScSLfe 
«A»d*y- haffi<BB&*3&»T?«a IT. 7-7. K V 
-f >^€:a^J*SA^If-*R— Ofc'Wt^TH* (it 

*ajsRfta»«iwr*) . *ttAK7>^^<oaa« 
jattAa^ta^xtiiEa^awiwc^:*^^*^ 
tmt. a-5 Lfcais^^A^^aisBje^cfls 
n^i4#6*^-r. y-^fi^'SMST^yx^m a 

fiRfi**S*»ft^r3fcffiJR«irO±*K:l^-K:-1' *->&A 

$n^¥awa^ni:aAasa«fiiT«Aaa-r«. 
uta©aat>«e3fei"3 - <»Aa«*sa*ap<ts 
nti>4«)T. a^S-;t.B^*i*)05ro^:tftKtS<oi!iA 
a^eaaaatiaa^n*. Lth7>->*xn 
a&Ajftftt* * t »aa t aaaaa*<£ »=a * . aa J: 

fea^i^ caafi3aa***BK»»rsta:y- 

h*t±8 ymISOTT?5**<S*n, i£aatS2B« 
[0 0 2 2] ajJfMft'f *>aAIg*fT5K©?-r> 

*;w&aaa (la 4 aj i^aaaaffsaara©?* 
>*;w&aaa <B4B) <tsta«c-aLrantf? 
v x^Jngstaaw^aflxSisASisra^is^ojitj^ 
< (aaaaata^sBJROAns^o . 5E»aa«) 

awtsas st-sfc l, ft u, r> Tiaaaasga 

ffl(177f S> K-^-^SAfil^'O t)Ag-<r*. 4 
0 0 mm x 5 0 0 mmsf. 5 5 0 mm x 6 5 0 mm<h 
s -5 fc^ftTcS 73 7 7, SiS *r^T*r« W 7* 7 -f * > f- 

x^-tio. 3tftnaaft<o?. i£aaasaaaa« 
s<ftn«. saaasa*)/h$< u#«. i£aa«>s 
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[0 0 2 3] JUrS LT-f *>ftAXST.ttJH*«fl[** 

<z>f*jTtix*:>^— tf-3t*«PIMT#. J:»JJWW<»c 
»S+-fey>«^ (XeC 1) r+yVI/- tf— 3t (K5 
3 0 8 nm) ^?')-7b>ftm (K r F) X*->VU— 

[0 0 2 4] -filcMI^l'xfflU- tf-HWC 

#3 (@5) . submit u— y 8 — x*;p^— s«**p-r 
x^;u^-ss-csgst»»c^ssa«^» e n§#^ 

T5fflAfSII3tx^;^-gS (E S) |) T. itt£>x* 

x*M-«S (Ecm) ittox*;^— ?££cdb#k: 
[0 0 2 5] *a*i«o**t*¥«Mt:Bijgfi)a:st:T. 

»J5ftfJ755 fi± 5^- fC -f * >a A 5 nfc¥ilW*»lK X 
*/7l/- If— Tt^SSft-T'SfCfi. -5-a>HM>U— ■ tf-x 
*;U*-«flE*EcR-caESr«t, E CR<O4U:Kfc<0** 

[0 0 2 6] ,Ecm-E SM ) x k LC +EsM<E C R< (E 
CM-ESM^ x ^HC + Esm 
k L C=0. 8 5 



kHC=0. 9 7 

SSffii*^*-«S«! 8 5 9 7 %wrBiicisg-r 

M85 9 7 tf— sgSttTJgiK 

LTV»-S. tf-x^^^-Sg^EcR* 

ECR= (ECM-ESM) x kcR+EsM 

kLC<kCR<kHC 
k LC =0. 8 5 

k H C=0. 9 7 

£K«LttSft3. SlakcR^O. 8 5ili>e,0. 9 
^OT^jq. 8 5 %m&fr*> 9 7 U 

ns^K&s. JtSco^:^^MS}Ki«:f#-SJc«EcR«ai 
^^HSO EcMi"j£''^* J M^^-. -e-tlttir k CRte£ii5£-5 

%<D*-y-T-m»f>ibnz>g>. kcR^rO. 9 7§Kii3 

kcRfiHSSftKO. 9 5SSlSKT*«ff^LV> (k H C 
= 0. 9 5) . xajf.^:#«£S:pSlllCff-5Jr«kcRfail 
KWCO. 8 9?IgW±£T£ (k LC =0. S 9) . * 
»MS<t{i¥jS<*)KOT(^-j(k.'S*2 0§ISti±8 0(hJ 

m&&T<nm&T*i&oiE.z*LZ>mziT?. 2omm&.&. 

BUT. ¥»T??B»/a:MOS*ffi&f»**A*Bl|»ET* 

[0 0 2 7] (HJ6W1) me (a) ~ (e) HMOS 

itTS€:»f®-c , SLAc:ST-^"5. *HSE^J 1 TfiXS 1 
0 1 iLTA'7X«)I*SSA<7 5 Orw^SIt^ 5X 

gssiitis^ssjsgtcffi tennis, -toaw-^ 

R 1 0 2 £&*Mfk5£*flt£t«*-r*. M^fi£>: 

Blfl:3'>.^A«^aYke*»*w«-OTTifi««J8l**i 
fitL-Cx>S:t>. *HSS#I l — l 0 l Jilzy^X'^ 
<t^fiWS*H»S (PECVDS) -CKfl:«i3RK4 2 0 0 
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tiE c r — p e c vDizx&Lrf^mm^-C'mm^ti 

tz. 
CO 0 2 8] 

t;>-7> (S i H4) 3&S • • • 6 0 s c cm 

mm co 2 ) mm • • • 1 0 0 s c cm 

jE^7 • • • 2 . 4 OmTo r r 

7-f?DS (2. 45GHz) ffi^j - • - 2 2 50W 

• • - 875Gauss 
WSMS. • • • 100t 

nm^fH • • • 4 og> 

[0029] ( 1) fi#R!SfttcaE^'rv7 r Dtr;i/7^ 

3-;Hfc# (2 7x\ 5ttK) 

(2) **A7U>ya*l*JS3KSfc» (2 7-C, 5# 

(3) 7 >^EX7j&?M?c# (8 0"C, 5#f8i) 

(4) SX/X^U^Sft&lfcfctt* (2 7t, 5# 

n> 

( 5 ) Bt&jgTK-iSt^ (971:. 5 #M) 

(6) (2 71c, 5# 

( 7 ) %?m$i&7kigm wm&g. 1 . 6 7 %) < 2 

713, 2 0W) 

(8) g^A-yj>y$nfeM7Kift^ (2 7t, s# 

xlE 7 #g Q*ft*Mt7K«K%»IC £ 0 . TiftBtfdtta 
**«W«JHE- 1 0 nmiS$ntl5. #F3 LT*#3 
nfcT««»K±K^tt*««5i*ll*L P CVDfti: 
T 5 0 n mllgwBU? C** L/c. ±E 8 #g cO«tK% 
S»7LTA>bS«!5 { L P C VDg»CDj£K^tciSkS 

[0 0 3 0] LPCVDSE«tt*y K • 9*— 
«#184. 5 1 «■ 0 . A&©KJfcS&ffi?jlte#! 4 

400 o cm2-r^rs. /sda»SJc*»t*«^»«[fl«tt 

1 2 0 s c cm/mTo r r-C^5. ifS*}&gfi5 6 0 

**L»wi£a*ifc. SMfflsroft*. s«#i&«$n 

fefi£KS(C{S*5S* { 9 9. 9 9 9 9 %&±.<T>'\W L> 

(He) S2 0 0 (seem) £.«SM«9 9. 9 9 9 9 
%EAJiW7K3g (H 2 ) £100 (seem) #AL. 0c 
«*©JE^7(3*I 2 . 5 mT o r r [CSfcflfc. 

x i 0"6To r r /m i nTtot^e. J&J&^'xcoS 
«*8fofr 6 (Ql) £&SLfre>tofiL137>mM> 

WftT*r*l8^««Htt8if* (Qt L ) B^Jhytil' 

Qxl (seem) =273. 1 5 (K) ,'8 3 3. 1 5 
(K) x 5. 2 x i 0-6 (To r r min) ,'7 60 
(To r r) x 1 8 4. 5 x l 0 3 ( c m 3 ) 



= 4. 14X10 " 4 (seem) 

mnXZ-VftZjitg. 9 9. 9 9 9 %yL±<n^y 
->5> (S i H 4 ) IJlOOscc ir\<DWi&TI$mMiZ 

; : /7><r)Vc (Qtl- 'QsiH> «4. Hxio-fits 
*. t£?T, (Ql) w^y->^>gtg 

(QSiH^ K*fr*tfc (R = Ql,'QSiH> tt4. Up 

¥«MT3. 3 x l 0-'To r r X'^-dTz. £4£Afig 
*««fflWC*lt*S**rtff^tiA-5- 0 • 9 mT o r 
rT*5. tt©*frTT5i*«OltaaflEtt0. 7nm 
/minm (¥IWWR»ii!txS*7) . 

[0 0 3 1] &tCf:t>ftAX5I>^T. ^il^fft 
H03 CD?- V >*)V&J$.m$. 1 0 5 c^03i£^«« 1 
0 & \ZT)Vzi>^-t> l 0 7*ffiAL,fc (H6 a) . -f 
*>ftA«£Jgl 0 4iLTIi9^1 ymO?* 
y^hSffl^fc. i£&$WLm«Sf± 1 . Oamm 7 
)V3>-1*> (40a r + ) S£MJitX*;i,^-4 0 k e V 
T, 5X10 14 c m-2<73 K-XS-C^iiWflKCfrS&A/ 
fz. *t©*fr«C»lt*JftS+.ij'ttH'»ft«©T«*BJ: 
0 9. 6 nm(D¥#*m+iC^i7. XfiDjftiS+^Tffl* 
«»4jq.* 1 . 2X10 20 c m- 3 T5&£. Wrv LTWzn 

ftKl 0 8<fcfl:l/fc M*>ftAlM7) . 
[0 0 3 2] -rt>SAl§M7ti:-f *>ftX«a« 

+-tr/>tg^ (XeC 1 ) cox*->7- • W~!f-ft€JS 
KU »M»BAfl:«r*«>*:. ■ *f-3t»*II 3 5 0 « 
mtiS 1 5 cmffllttlcM^n. 2tC9iffc:|*c97t££ 

Lfc. afe-3T^i(W*fflt±WiBi-ie.*;S4 *f- 

x.mtz&z&iztt.z. v- tf-Ttzj&ftx^u^-s 

gt£3 8 5m J • cm-^Tf^t. ^JSfiSJ 1 dT&JfJ 
Lfcl+xTl'- !f— TtTfi. 7;Hf>f *>C9j£AS 
nta 0 nm<0¥#(*^<ail»SCD^£}giKS"t±5X*. 
;P^-S^Esm«1 2 OmJ • cm-'-T^rO, 9E±fflA 
2l±Z>x.*)m-mg.Ec) i li4 0 0~ J • cm- 2 T#o 
fc. a-3T81Wx*;W*-a!flEW3 35mJ • cm-2li 
k crW 0 . 9 4 6 L . ¥#<*^co^j¥?7i6l(C» L 

t^9 4. 6%tmmLtzm\z'i$.%. tsmzLTniti 
fz&&&mmm£ vmn •^•z*w<*m<nm i 

0 9$r^6£Lfc (fe s a tt¥^mS?5tX@^T) (0 5 
b) . 

[0033] #.iza*--> * nfe ^jg&mws 

1 0 9«rtS5*C»fl:fii*ail 10*ECR-PECV 
D^ICT^Lfe. Jlt<Ofc{fc«*«ii¥*<«SI!©y- 
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fit, K<k5i*Bt*t*OTawntC«ECR-PECVDl£ 

CO 0 3 4] (O2) SftS • • • 1 0 0 s c cm 
m.fi • • • 1 . 8 5mTo r r 
^-Y^Offi (2. 4 5 GHz) tttfj • • • 2 0 0 OW 
Epqffl&iS • • -875Gauss 
fflgfig • • • I 0 0 *C 
ftSftflfl • • -24» 

««rUT*6rtt»3. *:<nm»li 1 2 6 nmTf^t. #r 
«C LTy- hl6IMttiSM<^7 Lfc (H 6 c ) . 
[0 0 3 5] 3l*Ht»T*«W«Ctt0y-MWl 1 

S«l 5 Ottfofc. *H»!lT(i7 5 0 nm«K 
m$:#-rz>am'&<D*>?)V (Ta) cry-h«B* 
fftfcU dwy-hmSWv-hftSttiO. 8Q/DT 

^■fe7 , ^-i^:-5^*S«l-f 1 1 2**T5&*. V- 
X • h*U-f>*«l 1 3 £^>*;i^fi)tfSl£l 1 4£ 

TttCMOS¥**SiI*^S8Lit. XMOS h5>^ 
X^^St-TSBSICtt P MO S h 5 >i?X'5>m$:T)V5. 
— A (Al) SM|-C*-3fc±Tr. 7F.««57oSiUT7K 
**(35 %CDjfiST*IR$nfc7*Xb-f > (PH 3 ) 
tatf. MK«E8 0 k V|cT***«-A//SK-f*>* 
7x 1 0 15 cm -2OTjggETN*MOS K5>v ! X^OV- 
X- KKXWSCfT^&A/E. SS*tCPMOSh7> 
vX*£f£S-r3SKCfiNMO S h 5>^^8US:7;P 
(Al) »Kr»-pfc±T. ?FM#l7c£<hLT 

***c5%roa^T*»?snft.>M?7> (B2H6) & 

gtf, ttljifllJE 8 0k VI-T/KsSSr-^TSg-r 5 
x l 0 15 cm-2wigSTPMOS h7>y^^©7-X 
• HW>*WH;:JTS&A/«f (126 d) . ■1*>fT*>& 

wzvS&j&mzs 0 or-c^r^.. 

CO 0 3 6] *CPECVDtt7TEOS (Si - (O 

CH2CH3) 4 ) tmm£Mft£L#.£i,x. g&um3 

»fl:5l*«* 6/* 0 . ^rnmmiiR^ 5 0 0 n mTt^ 
TS4£fig£ 1 8 0 , C£LTT.'l'Sr:?A£i#«U SE 



«1 1 et^rtLTSIK^WflESSB^fiJlUfc (0 6 
e) . 

[0 0 3 7] £<D«CLTf&fcUfc*tt¥*#SSB<&e 
i»¥tt«:*SLfc. SJ£Lfc¥^gS«?v>*)l^ 
/£M<5*0)fiS£:tf*Iti£* 1 OymT, MiSSICT 
'frt>t\tz. NMOS h7>yX^(OVds=8VlcK(t 
^©la«t^ir ) **fc:^Simw s F^fii±^««lMli2 2 
8±2cm2 • V-t • s-'T*0. E9ffl^JEf43. 2 9 
3±0. 2 0 4 V. tf^lz-yi*-]^ • X-f>y 
teO. 40 5±0. 0 0 8Vttoii. X. PMOSh 
7>yX^WVds=-8V C«»t *<8»«W J: 0 
ftMW}S.H7 6 ±4 cm2 • V-l • s"«T*"0. GSfil^ 
ffiCJ-3. 4 7 0+0. 2 3 7V. -y-7'Xl/-ya,t- 
)VK • X-f >i7*ti0. 3 2 9 x0. 0 1 7VTWo/:. 

■? • U-if-T-Sft^fclttai^lTtiNMOS K5>y 
X^cd^S)S* 5 1 1 2 ±2 5 cm 2 • V-l • s~K 
HflE#3. 908±0. 421V. +f7'Xl/-ya*- 
Jl/K • X-f >y#0. 5 8 7 ±0. 0 9 6 Vt. PMO 
S h7>y7^©8i)^''4 1 ± 1 0 cm 2 • V-l • s 
~K WmttEEtf- 4. 5 0 5 +0. 9 4 6V, t>:/X U 
— ->3.*— )1/K • X-f >y^0. 492±0. 074 V 

se^sa^ffiffl^^xa&js*^ u# s^ssxsct, 

[0 0 3 8] 

[HsaffiJ*&a9U 

[0 1 ] **3WI©«3*8KH LfcH. 
[0 2] *«»?BcoSS$:ltt^Lfeia. 
[0 3 ] *l®^sjcoS^^i«BJ LfcH. 

[043 *si^bj (Dmm&'&WL ft®. 

[0 5] U— tf-«S-ft:co*gS:3SBBu/t0. 
[0 6 ] *gSfEBJS5SitX^ £§£88 LtzM. 

1 0 1 • • • ws. 
1 0 2 • • • Ttik^aK 

1 0 3 • • • 
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10 4- 


• • ur>m\mm 


1 1 1 • • 


• y- h«a 


105 • 


• 


1 1 2 • • 




105- 




1 1 3 • • 




107 ■ 




1 1 4 • • 




108- 




1 1 5 • • 




109 • 




1 1 6 • • 


•EM 


110- 









can 



***** Jt*#J* * v av*£*f * . 



/ ; ^ 



0) ^MM»*/*xaft*> tfffiM 



******* 
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[031 



CB4] 



00 *J^fc^*>«AX»»ifS* 



la***.****!* ««*k**a* 
tjmm ; ; 



TIT 
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Wo] 



106 



2 



(») 



IC9 



"ttl 




(•) 



F^— 5F052 AA02 BB07 CA04 DAOl DB02 

EAll FA05 JA01 

5F1 10 AA08 M17 CC02 DD01 DD02 

DD03 DD05 DD07 DDI 2 DDI 3 

DD14 DDI? EE04 EE44 FF02 

FF09 FF25 FF3I GCOl GG02 

GG13 GG25 GG28 GG47 GG57 

HJOl HJI3 HJ23 HL03 HL23 

NN04 NN23 NN35 PP03 PP04 

PP15 PP23 PP33 QQll 



